INTRODUCTION
The triphenylmethane dye aurintricarboxylic acid (ATA) is known to inhibit a number of enzymatic reactions of protein and nucleic acid biosynthesis. ATA inhibits both the initiation and elongation of protein synthesis (1) (2) (3) (4) (5) , the in vitro reactions of QB replicase, E. coli DNA-dependent RNA polyraerase and T7 RNA polyiuerase (6) , viral RNA-directed DNA polymerase (7), chloroplast RNA polymerase (8) , and the ATPase activity of E. coli RNA synthesis termination factor p (9).
Bluroenthal and Landers (6) 
METHODS
RNAse A activity was determined by the method of Kalnitsky et al. (11) . DNAse I activity was measured by the procedure of Kunitz (12) . SI nuclease was isolated by the method of Sutton (13) . The activity of SI nuclease in digesting I H]-E. ooli DNA was measured as previously described (14) . Restriction endonuclease Pst I was isolated by the method of Smith et al. (15) . X DNA was isolated by published procedures, (16) .
Isolation of restriction endonucleases Bam HI, EcoRl and Sal I, assay of endonuclease activity, agarose gel electrophoresis, and photography of results have been described (17) .
Restriction endonuclease reactions were incubated for 3.5 hours at 37°. A 2% agarose, 6M urea gel was used for electrophoretic analysis of the chloroplast RNA (19) . Vertical slab gels, 9cm
Chloroplasts of
wide by 7cm long and lmm thick were cast between glass plates.
RNA was electrophoresed for 5 min at 75ma, followed by 90 min at 30ma. Gels were stained for 30 min at 4" in a 5 pg/ml ethidium bromide solution and photographed as described above.
RNA was also fractionated on a 0.3-1.4 M linear sucrose gradient in 0.02 M Tris-HCl, 0.1 M NaCl, 1 mM ethylenediaminetetraacetate, 0.2% sarkosyl, pH 7.6, at 120,000 g for 24 hrs
at 4° in a Spinco SW 41 rotor. (restriction endonucleases). ATA also inhibits an exonuclease (exonuclease III) and a ribonuclease. All nucleases that we tested were inhibited by ATA. Although data for only eight enzymes are presented, it seems reasonable to suggest that ATA is a general nuclease inhibitor.
RESULTS

In vitro
Use of ATA to inhibit nucleases during RNA isolation.
The effect of ATA on the isolation of chloroplast RNA from chloroplasts of Euglena gracilie was examined. RNA was chosen for these experiments because it is more sensitive to enzymatic degradation during isolation than DNA. Isolation of Euglena chloroplasts involves a typical, lengthy subcellular fractionation procedure during which there is continuous degradation of nucleic acids by nucleases present in the cell lysate. An attempt was made to retard nuclease degradation by the addition of 1 mM ATA to the buffers used during chloroplast RNA isolation. A sucrose gradient sedimentation profile of the chloroplast RNA isolated in the presence of ATA is shown in Figure  4 . The chloroplast rRNAs at 16S and 23S are the prominent bands (21, 22) . When ATA was not present during chloroplast isolation, the resulting profile was altered. The boundary between the rRNAs was not well defined, and the absorption profile was skewed toward the low molecular weight range. The presence of ATA resulted in an increased yield, and better preparative separation of the chloroplast rRNAs.
The chloroplast RNA was also analyzed by gel electrophoresis. RNA from chloroplasts isolated in the presence or absence of 1 mM ATA are compared ( Figure 5) . A third RNA sample, with 1 mM ATA and 5 0 yg/ml heparin as nuclease inhibitors is also shown. Consistent with the sucrose gradient results, the yield of high molecular weight chloroplast RNA is greatly enhanced in the (+) ATA samples. There is considerable RNA below the 16S band only in the (-) ATA sample. Use of ATA to inhibit nucleases during DNA isolation.
The effect of ATA on the isolation of chloroplast DNA from chloroplasts of Euglena gracilis was also examined.
Since chloroplast DNA, and DNA from many other sources can be isolated in intact form without DNAse inhibitors being pre-sent, it is difficult to generalize about the utility of ATA for DNA preparations. In two different preparations, the yield of covalently closed, circular DNA from isolated chloroplasts was at least as good when ATA was added to the buffers. Furthermore the ATA could be removed from the DNA by gel filtration chromatography, to permit subsequent restriction endonuclease digestion experiments. As shown in Figure   6 , chioroplast DNA isolated in the presence of ATA and chromatographed on a gel filtration column gave the same EcoRl As an RNAse inhibitor, ATA may be added to the presently available arsenal that includes bentonite, heparin, diethylpyrocarbonate, and others. ATA may be used either alone or in concert with these agents. For some types of DNA isolations, ATA may also prove to be a useful DNAse inhibitor. 
